The survival of indexation has not come easily. Many analysts and policymakers advocated its repeal from 1981 to 1984, prompting a spirited defense by its proponents.' So far, however, indexation has survived, and its continued existence is part of most recent proposals for tax reform. ' There is considerable confusion about the effects of indexation. For example, some analysts assert that indexation will reduce taxes. This is clearly not the case. Indexation, however, will reduce the increase in taxes that otherwise would occur; it will not lower taxes from year to year or reduce household tax burdens. Under indexation, inflation-induced increases in income will generate tax payments that rise in line with income (and inflation); it will simply prevent taxes from rising faster than these inflation-induced income gains, as they had in the past. The purpose of this article is to explain how the indexing provision of the 1981 tax act will work. It is also intended to clarily indexation's effects on taxes and tax burdens.
rflff. LBOEXATION PHOV1SU)N OF THE1 98 1 TAX ACT John A. Tatoni is an assistant vice president at the Federal Reserve
Bank of St Louis. Michael L. Durbin provided research assistance. 'Hamilton (1984) . 'For example, Feldstein (1983) responds to such attacks on indexing. He indicates that "indexing of personal income taxation is the most fundamental and tar reaching aspect of Ronald Reagan's tax
program." 'The major exception is the Bradley-Gephardt proposal, which would abolish indexation, For a discussion of recent proposals, including Bradley-Gephardt, see Wall Street Journal (1984) and Miller (1984) . In the recent "Treasury proposal" (U.S. Department of Treasury, 1984) , the indexation principle is extended to restructure the taxation of capital gains and the taxation of capital that otherwise arises under the corporate income tax treatment of depreciation and the tax treatment of interest receipts.
The 1981 tax act provided for the indexing ofbracket incomes and personal exemptions used in computing federal taxes beginning in 1985, based upon inflation over the previous year. The specific formula used to compute this inflation adjustment factor is the rise in the average consumer price index for all urban workers from the year ending in September two years earlier to the previous year ending in September.
For' example, since prices, as measured by the average consumer price index (CPI), were 4.1 percent higher during October 1983 to September 1984 than during October' 1982 to September 1983, the bracket incomes and personal exemptions for 1985 income taxation will be about 41 percent larger than in 1984. instead of passing the 1981-84 personal income tax Thus, the personal exemption will rise from $1,000 to reductions and delaying indexing until 1985. What $1,040, and the maximum taxable income that is subwould the effect have been on taxes paid in 1984? ject to a zero marginal income tax rate for joint returns Consider three representative households based on will nse from $3,400 to $3,540.
the median family income of S21,023 in 1980.' the top Table 1 shows the 1984 and 1985 tax schedules for  panel in table 2 shows the personal income tax in 1980 married taxpayers filing joint income tax returns. The for this income, one-half this income and twice this difference shows the effects of the indexation proviincome, assuming that a joint return is filed, there are sion in the first year. Although these changes may four people (exemptionst in each household, all inseem trivial, over a fewyears indexation will have subcome is adjusted gross income and there are rio other stantial effects on taxes and tax burdens.
deductions, credits or income adjustments.
In the middle panel of The increases in the tax burden from 1980 to 1984 bracket creep, that is, the taxation of purely inflationshown in the top two panels of table 2 arise solely from induced income increases at marginal tax rates bracket creep, Such increases fall disproportionately (bracket rates), instead of average tax rates. on low-income families.' Without indexation or the other provisions of the 1981 tax act, average tax rates rise by 1984 to those shown in the middle panel. Average tax rates rise from 4.3, 11.9 and 22.3 percent to 7.0, 14.8 and 26.9 percent, respectively, for the three families shown, despite no change in real income. These rates, which represent increases in the average tax rate of 62,8, 24,4 and 20.6 percent, respectively, are due to Of course, since the tax burden of lower-income households is so slight relative to that at higher incomes, relative changes in real after-tax income due to bracket creep do not match the relative changes in tax burdens. The after-tax income in the top panel of table 2 of $10,056, $18,512 and $32,660, respectively, declines due to bracket creep to $9,777, $17,917 and $30,715 in 1980 prices in the middle panel. These reductions are 2,8 percent, 3.2 percent and 6.0 percent, respectively. Despite the larger relative increases in the federal income tax burden at lower incomes, the reductions in real after-tax income are largest at higher incomes because the average tax rate is typically much larger there, A given percentage increase in the tax burden, as measured by the average tax rate, reduces after-tax incomes more, the higher' the initial tax rate. 'That inflation-induced tax increases fell most heavily on low-income groups was widely understood when the 1981 tax act was passed. The first calls for inclusion of indexation in the act came from the Black Caucus in the House of Representatives. See Bureau of National Affairs (1981) . Bracket creep is explained more fully in Tatom (1984) . This disproportionate effect on lower-income households occurs because at such incomes marginal tax rates exceed average tax rates by a relatively larger percentage than at higher incomes. Ir  table 3 , the lag in indexing results in average tax ratet hat fall from 4.3, 11.9 and 22.3 percent, respectively, lii 3.0, 10.8 and 20.2 percent, respectively. The 30.2 per cent decline in the average tax rate of the low-incomr family exceeds the 9.2 percent decline for the 198( median-income household and the 9.4 percent dc dine for the high-income household, because thc bracket creep from 1979 to 1980 that is being offset h largest for low-income households.
The 1979 average tax burden for the unchanged rea incomes shown in the top panels of tables 2 and 3 war 1.8 percent for the low-income household, 10.6 percent for the median-income household and 19.9 pen cent for the high-income household. Thus, the lag ir indexation does not allow the 1979 tax burdens fot S these households to be restored. The marginal tax rates shown in table 3, however, are the same as in 1979 for unchanged real incomes, with one exception. At the same real income in 1979, the low-income household would have faced the same (14 percent) marginal tax rate in the tax tables, but would have qualified for an earned income credit in 1979. This credit would have reduced its average tax rate from 2.8 to 1.8 percent but boosted its marginal tax rate by 12.5 percentage points, making it 26.5 percent.
Indexation that adjusts bracket incomes and personal exemptions to current prices tends to ensure that average and marginal tax rates are unaffected by inflation. Thus, taxes rise in line with income unless real income changes. Such contemporaneous adjustment is costly to administer, however, so indexation schemes are usually tied to past price increases. Under the 1981 tax act provisions, tax tables and personal exemptions are adjusted to inflation over the year ending in the previous September. In the examples in this section, lagged indexation of 1980 tax tables nearly maintained average and marginal tax rates at their 1979 levels in 1984, because 1979-SO price increases were included in the adjustment, while 1983-84 price increases were not.
FUTURE~I'I\XESUNDER ,%~DEXING
The central features of tax changes under indexation should be clear from this analysis. First, indexation ensures that purely nominal income gains are taxed at existing average tax rates rather than higher marginal tax rates. Thus, bracket creep is largely eliminated and tax burdens do not change significantly unless real income changes. Of course, federal income taxes will continue to grow faster than incomes because the tax system remains 'progressive" for real income gains. As the tables throughout this article show, the tax paid per dollar of income (the average tax rate) rises as income rises in any year.
Second, due to the lag in inflation adjustment, some bracket creep can occur. If the inflation rate from 1984 to 1989, for example, raises incomes at the same percentage rate as the bracket and personal income adjustments based on 1983 to 1988 inflation, then families with unchanged real incomes from 1984 to 1989 will be subject to the same personal tax burdens (on average and at the margin) as in 1984 Without indexation, the tax per dollar of income would have risen 7.4 percent at the low income, 4.4 percent at the middle income and 3.9 percent at the high income. The low-income family will face the same personal income tax burden in 1985 as in 1984, according to the calculation in table 4. The middleand upper-income examples show trivial rises in the average tax rate due to slight bracket creep because of the lag in indexation.
Over a few years, however, the insulation of federal tax burdens from inflation has a substantial effect on taxes. Even the relatively low 3.9 percent per year rise in the average tax rate for the high-income family in table 4 that would have occurred without indexation in 1985 would cause taxes per dollar of income to double in about 18 years; for the 7.4 percent rate of increase shown for the low-income family in table 4, the average tax rate would double in less than 10 years. Of course, higher rates of inflation would lead to even faster growth of tax burdens than these. billion in taxes in 1986, $30 billion in 1987, $44 billion in 1988 and even larger amounts in lateryears." The 1988 tax increase is about $200 per person alive today. This is in addition to the nearly 17 percent projected increase in nominal taxes that will occur-under indexation because of inflation and the larger increases in federal taxes arising from expected real income gains. Moreover, Feldstein's projections were based on an assumed inflation rate of only 4 percent. Within 10 years, everi with this inflation rate, he argues that overall taxes would be 25 percent larger if indexation were repealed and the remainder of the tax law were unchanged. Such estimates are veiy sensitive to the inflation rate; the estimated 1988 tax increase above due to bracket creep would be nearly twice as much ($80 billion) if inflation from 1983 to 1988 ran at 6.3 percent, the rate that prevailed from 1980 to 1983. Over the period 1981 to 1983, the U.S. Commerce Department has shown that purely inflation-induced income gains raised federal tax receipts by over $120 billion." Thus, Martin Feldstein, in a recent defense of indexation, showed both its importance and its expected effects 'Feldstein (1983) . by noting that the repeal of indexing would add "$17 "See Bureau of Economic Analysis (1984) .
In indexation may seem like a small technical detail when looked at from the short perspective shown in tables I and 4. Over a few years time, however, inflation at the recent pace, without indexation, makes a large difference in tax burdens.
THE INCOME TAX IS NOT FULLY INDEXED
It is important to bear in mind, also, that the personal income tax was not fully indexed by the 1981 tax act. Credits, adjustments and deductions that have fixed-dollar-amount ceilings, such as the deduction for a married couple when both work, and other credits, such as that for child care, are not indexed." Thus, inflation can still raise federal income tax burdens on unchanged real incomes, although to a lesser extent than in the past."
For example, the federal tax credit for child and dependent care expenses is a percentage (20 to 30 percent depending on income) of such expenses up to $2,400 ($4,800 for the care of two or more persons). Although inflation will drive up incomes and child care expenses, the nominal limits on creditable child care expenses are scheduled to remain fixed. As a result, once inflation pushes such expenses to the nominal limit, the value of the credit in reducing average tax rates becomes inversely related to future inflation.
Another popular adjustment that reduces average tax burdens and that is not indexed is the individual retirement account (IRA) contribution, under which individuals can deduct up to $2,000 from taxable in-"Another example of a rise in the average tax rate due to fixed nominal adiusfments to income or taxes is the loss in the earned income credit for the low-income family discussed above for table 3. In 1979, on the same real income as those used in tables 2 and 3, such a household faced an average tax burden that was 1 percentage point lower due to the availability of the earned income credit (1.8 percent instead of 2.8 percent). Inflation-induced bracket creep removed the availability of this credit by pushing nominal income above the $10,000 ceiling where the credit becomes unavailable. From 1979 to 1984, this accounts for most of the rise in the household's average tax rate from 1.8 percent to 3.0 percent, despite the indexation shown in table 3. "In addition, interest income is overstated during periods of inflation, and the indexation of tax brackets and personal exemptions does not address this problem. Interest rates contain an inflation premium that compensates for lost purchasing power, primarily of the initial amounts loaned. These payments maintain the value of capital and hence are not income, though they are taxed as such under the federal income tax. The higher is inflation, the larger is this component of interest income and the larger are taxes on unchanged real incomes. For a discussion of this problem, see Tatom and Turley (1978) .
come. On a joint return, the maximum reduction in taxes for such a contribution is the marginal tax rate (MTR) times $4,000. Relative to income (Y), the maximum reduction in the average tax rate is MTR x ($4,000/Y). Inflation reduces the share of income that is sheltered from taxes because it boosts income (1'), without boosting the nominal ceiling. The maximum reduction in the average tax rate due to contributions to an IRA is eroded; the average tax rate for such a household with an unchanged real income will continue to rise after 1984 to reflect this reduced real benefit.
SUMMARY A.ND CONCLUSION
One of the most far-reaching and revolutionary changes ever to occur in the U.S. tax system begins this year. Indexation of the personal income tax, to a great extent, will reduce bracket creep in the personal income tax. From now on, inflation-induced changes in income will not lead to the substantially faster growth in personal income taxes relative to income !hat took place in the past. The incidence of bracket creep on tax burdens falls disproportionately on low-income taxpayers, so they are afforded the greatest protection from this reform.
The importance of indexation is easily obscured by focusing on the relatively small changes in income and taxes that occur on a year-to-year basis. In a few years, the effect of bracket creep compounds and tax burdens rise sharply.
Contrary to widespread opinion, indexation will not reduce taxes. Instead, it preserves the characteristic of the progressive personal income tax system whereby taxes rise faster than income when real income rises. Indexation will eliminate the disproportionate growth of taxes that arises solely from nominal income gains associated with inflation. In this instance, the rise in taxes is limited to the inflation rate; thus, inflationinduced income gains are taxed at existing average tax rates, not at the higher marginal rates.
